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(57) Abstract 

A percutaneous tulobuterol preparation obtained by laminating a pressure-sensitive adhesive layer comprising as the main component 
a synthetic rubbeT containing micro-crystalline tulobuterol of 2 to 20 um in average particle size onto a support; in particular, a percutaneous 
tulobuterol preparation wherein the micro-crystalline tulobuterol is one obtained by dissolving tulobuterol and a pressure-sensitive adhesive 
comprising as the main component a synthetic resin in a good solvent followed by recrystallization; and a process for producing the 
preparation which comprises homogeneously dissolving the adhesive and tulobuterol in a good solvent, applying the resulting adhesive 
solution onto one face of a peelable film and drying to thereby form an adhesive layer; then laminating the adhesive layer onto a support; 
and recrystaltizing tulobuterol at 10 to 30 °C to thereby give an adhesive layer wherein microcrystals of 2 to 20 urn in average particle size 
have been homogeneously dispersed. The preparation is excellent in the long-lasting drug effect. The above process makes it possible to 
efficiently produce the preparation. * 



BEST AVAILABLE COPY 



(5 7) £ft 



PCTIc|£^T'£Rli*ft*gRffl«£^>7i'7 ^SB-EK P CTtoSBS£ raSfS fc*>Kfc« K 



AL T/w<^T EE 

AM TA>/=T ES 

AT h y 7 F I 

AU t-^h7i;7 FR 

AZ THji"<>( y\ y G A 

BB /</W<K* GB 

BE ^As*r~- GE 

BF T^u** - 7 7 ^ GH 

BG y^^ilT GN 

BJ GR 

BR Uisfis HU 

BY ^A'-y IE 

CA # + / _ IS 

CF n77D*^ft@ IT 

CG 3>=*- J P 

CH x-C* KE 

CI =3- h • v?sK7-/»' KG 

cm j>*A--y KP 

CN 4>g KR 

CZ KZ 

DE LI 

DK 'st — 9 LK 



^x h^r 

77 

W*y * 
*- 

*~7 
*y 

^>#y- 

7 4 ^7 > K 

B* 

>7-T 

y tf > 
*y 7>-# 



lr y^yr ru 

ls ^vh sd 

LT y h7~7 SE 

LU A-^-t^7'4-^ SG 

LV SI 

MC ^^r* SK 

MD K/< SN 

MG SZ 

MK -rV TD 

7-r7#*B T G 

ML -7!) TJ 

MN ^V^A- TM 

MR *-!J*^7 TR 

MW 77^ TT 

MX ^*>=i UA 

NE ^5?x^ UG 

NL * 7>^ US 

NO y**x- UZ 

N Z - • ;-7VK VN 

PL ^7>H YU 

PT #*h#A' 

RO ;l^-7-7 



*o7 7 *7&&@ 

f y K • h'<=f 
v*y? 

a— =f*y tT7 



WO 97/14411 



PCT/JP96/02422 



m m m 

T^t4^®iRS7D7fo-WJt^oMfl^«i:fiMi:Bgt5 0 
ft8t4©fc*0fci^|!8K#**o 

<tW*««C»*UTV^ (#0fl¥4-9 9 7 2 0*&«tt£#Jltl) 0 flAfr#jK:fc 

•yo7'7 i D -;KDte^iis ±ia©*u.££*r-r*£\ $e»^6Ma©^tn±*< 



1 



WO 97/14411 



PCT/JP96/02422 



Hn*Kii0iii<D«f***-ry5 7T**o 



2 



WO 97/14411 



PCT/JP96/02422 



*®*jmnm x & nx t > t *> * v \> 

o^n^'Jv- (SBS) , Xf U>--fV^U>-Xf l/>^o y ?a#U 

m>i&&mn, *.i-i<>/mMt-~j\,&m&ft ceva) ^n^ 0 

0, $k<t*&5 0-2 5 0*C, K £ L< 1*5 0- 1 5 0 'CO t>(D#$ffl £ 

w t ixmm-rz te%M*fr*<Dm®(Di&mi)<mit>x& < ti *&ti#& o . 
mm<xtia?zt^?rmz&vzztftbz>frt>x$>z 0 



3 



WO 97/14411 



PCT/JP96/02422 



tt*fl«0«3i2. &mm^<Dm9z®<Dmiz®x.t>tiz£o^ 20-100 

jt/m, L< {2 2 0-5 0 umfT^Wmt 

*wn^k^T±m&mm*izttzftZ"j ay-TV mw%m&& 
Mae*****, ****BK*w»nii***i« e 

u c <**ctc« ttzmmvezmizm-tzmomm 

fi:ioT^mo, fitt, frtt, tttt. 



4 



WO 97/14411 PCT/JP96/02422 

*»9IK*^T. ttWISfi^tt^aEJISttllftltdis^*!/- (Feret ) £ 

*<tt«$n* 0 7xi/-iii, tt»©^i£*c* «*tf»«:x^«ji, m~ 

fffefiNFOflKlis iiffTl 0-3 0°C, «F*L<I4 2 0-3 0*CT*&S o 
f-l/>£. ^'J^oHb>^ #'Jx*-rA^ sKUftftbT-^^ x^u>/ 



5 



WO 97/14411 PCT/JP96/02422 



mmmi 

4 VZf*U> (ttK^^fi 990000 , VISTANBX MML-80 , x 

?ywfc¥#0) 2 8. 5 se, tt^i#';-rvyf»u> 60000, 

HIM0L 6H, B*5ttff&tt8) 4 3 SC. tfVzfr-y (ttlfWi 1260 , HV 
-300, B*45ttfb¥tfcfi) 8. ^JiCfNM^ttW (ftftA 1 0 0t, 

T*3>p-l 0 0, 5KJI|ffcgttt«) 2 0»*^**>fc*HLT, #ij-fy7 



6 



WO 97/14411 



PCT/JP96/02422 



mmmuzts^x, ^^svx7Btt zztmummmi tmmizmm 
\tm\2 

mmmuzts^T, &j£*4 o-ct-7 Btt zztzmummmi tmrnizmi 

1107, ^Mt3M±!2) 3 3. 3SP, ^-J^f> (HV-300) 2 5 Sfffc J; tfHf ft& 
^5i«fi (tM. 1 0 0 7^3 > P - 1 0 0 ) 4 1. 7gff£ h;n>(; 

l>T3fc£K«#Lfc8U mm&7 4>li+ (BPS, HI7-C7-) ±(cfc*&©J¥ 
&#2 0//mt>i5«l:9i:iM«^, tt^Mli^^gJcL^o ftcj^tL 
W'Jxxf^7^bA (J?£ 6 /im) t#'JxXT;l/*&7fr (2 0 g • m" 2 ) 
4 Ji^tDri-^) jLXf-Jiy ^ Ji^z^mmm^^t>ittz^ i o°c 
XlBM&ft+ZZklZ&t), *56"W©ftffiiRiRSfi3W€-#fc 0 

HMffl3 



7 



WO 97/14411 



PCT/JP96/02422 



5 o®tsxmmmm*itomm (K<t& \ o xx^ 7 75 3 oo, x? 

Ktt*$g£ft!iO 3 0VT7 HSI^tSC t<;J:0, *f&«J©g 

EMMS*]*®*, #bn^KTOMS^Ji:fc^T. ttlfflJJf 

^tlT0-f'Jxxf^7^^ (J?£ 1 2 urn) {Zft%Mm£tet)£t>ittz 

mmm 1 k*>^t, m&zz o°ct 7 sttzz t&itutmmmi tmmiz& 



8 



WO 97/1441 1 PCT/JP96/02422 

teiummn ■. (g&mmvtt&n ntr-vs6> 

^V^t^fX : 1 0 cm 2 

: 3 2"C> 5 0 0ml 
'<K;HIIJE» : 5 0 r. p. m. 

WJt&mfc : 2 1 1 nm (£&SS!ftj5r UV- 1 6 0 A) 

mmm 1 Raimm i rmt\tzm&:mummm^^Ltz^-*r^nmzmm 
fro &mi5&<DmmmT<DMt)T&Zo 

•V>-f)\,*)-4X : 5 0 cm 2 
tetfWM : 2 4t$m 

fiL*m%m%&: #x?Dvhr77S mmz, hp -5 s 9 0) 
s*.®%%£m 2 izmto 
*mmiz&i^Tkmmz%Mte!k$&m<D±m<&z>titz<D(zttL, ^mon 



9 



WO 97/1 44 1 1 



PCT/JP96/02422 



m LTfr < Cont, Sfcfc tr J: « ttln£Att<D 7o7fD- 



i o 



WO 97/14411 



PCT/JP96/02422 



Mo 

3. mSB^StfS&Oi&Jg^l 0-3 0 e C-e*>5H^O«Sffl^2^iS^©^ 

%mm, ^wmm^mwiz^o^t>a^ 10-3 oxxn^^itx^n^ 
2-20 fJLTn<Dmm<oya^^a--ji f mim^Bf}<^--iz^^tixti^mMm 

6. VD7*f-o-;i,jSKftB^ B s a cD^^e^5'-2 0 u mO&ffiTfc Sft^cDft 



WO 97/14411 



PCT/JP96/02422 



m i 




0 I *—i — i i i 

0 5 10 15 20 25 

BfM (h r) 



1 / 2 



WO 97/14411 



PCT/JP96/02422 




0 4 8 12 16 20 24 



M-hf^K Chr) 




2/2 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP96/02422 



A. CLASSIFICATION OF SUBJECT MATTER 
Int. CI 6 A61K31/135, A61K9/70 

According to International Patent Classification (IPC) or to both national classification and IPC 

B. FIELDS SEARCHED — — . - — „____ 



Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 6 A61K31/135, A61K9/70 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and. where practicable, search terms used) 
CAS ONLINE 



C DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



P,X 



JP, 7-285854, A (Nitto Denko Corp.), 

October 31, 1995 (31. 10. 95) 

& CA, 2146723, A & EP, 677290, A 

JP, 5-194 202, A (LTS Lohraann Therapie Systeme 

GmbH . & Co . KG . ) , 

August 3, 1993 (03. 08. 93) 

& EP, 439180, A & US, 5254348, A 

JP, 69-185713, A (Nitto Denko Corp.), 
September 21, 1985 (21. 09. 85) 
S. EP, 156080, A & US, 4719226, A 

JP, 5-238953, A (Zanbon Group S.p.A.), 
September 17, 1993 (17. 09. 93) 
& EP, 523537, A & US, 5312627, A 

JP, 63-10716, A (Teijin Ltd.), 

January 18, 1988 (18. 01. 88) (Family: none) 



1-6 
1-6 

1-6 
1-6 
1-6 



□ 

Further documents are listed in the continuation of Box C. See patent family annex. 



* Special categories of cited documeo is: 

"A " document defining the general slate of the art which is not considered 
to be of particular relevance 

'E M earlier document but published on or after the international tiling date 
X" document which may throw doubts on priority cJaim<s) or which is 

cited to establish the publication date of another citation or other 

special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or other 

IDMM 



P" document published prior to the intern a boaaJ filing date but later than 
the priority date claused 



~T later document published after the international GJing date or priority 
date and not in conflict wjib the application but cited lo understand 
the prifiapJe or theory underlying the invention 

M X W document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

"Y" document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combs ned with one or more other sucb docu meats, such combination 
being obvious to a person skilled in the art 

document member of the same patent family 



Date of the actual completion of the international search 
November 19, 1996 (19. 11. 96) 



Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 



Date of mailing of the international search report 

November 26, 1996 (26. 11. 96) 



Authorized officer 



Telephone No. 



Form PCIYISA/210 (second sheet) (July 1992) 



mBimWr^ PCT/JP9 6/ 02422 



a. wmm-rzftfivim <mmfcn$a. (ipo) 

Int. Cl' A 6 1 K 3 1 / 1 3 5 . A61K9/70 



Int. Cl' A61K31/13S, A61K9/70 



CAS ONL I NE 



P. X 



J P. 7 - 2 8 5 8 5 4. A (SJMUfcdtett) 31. 1 0«. 1 9 9 5 (3 1 
10.95) & CA. 2146723, A & EP, 677290, A 

JP, 5-194202, A (i^ f— o--? > f-3t'- • yXf-^ 

y- XA. /n- ->>h *>-. y-) 3. 19 93 

(03. 08. 93) & EP, 439180, A & US, 5254348, 
A 

J P, 6 0 - 1 8 5 7 1 3. A <B*«I*fc*£tt) 21. 9fl. 1 9 8 5 ( 2 1 
09. 85) & EP. 1 5 6 0 8 0, A & US, 4 7 1 9 2 2 6, A 



1 - 6 



1 - 6 



1 - 6 



bsl < \m<om\fim^m^zt.^^mtz> 



19. 11. 9 6 



B*Hftfttf (ISA/IP) 

#e<!#^ i o o 

■•JBJR«TftfflKB*«M=TI 4 & 3 43- 



26.11.96 



* t m - 



^ i 4 C [ 9 4 5 5 



W5*^ 03-3581-1101 AM 3453 



SSPCT/I SA/2 1 0 (SZ^-y) < 1 9 9 2 *P7fl) 





ffl&t&IWt PCT/JP96/02422 I 


C (ttS) 




*fi'J -* 






A 


JP, 5-238953. A (-*>+'> x* f- x-) 17 9 £ 
. 1993(1 7. 09. 93) & EP, 523537, A & US, 53 1 
2 6 2 7. A 


1-6 


A 


J P, 6 3 - 1 0 7 1 6. A (#A*fc££tt) 1 8. 
8 8) (7r ill -tt I) 


1£. 1 9 8 8 ( 1 8. 0 1 . 


1 - 6 



SSPCT/ISA/2 10 (IS 2^- ?•©«££) ( 1 9 9 2 fp7fl) 



* NOTICES * 



JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

1 . Percutaneous absorption mold tulobuterol pharmaceutical preparation which comes to carry out - 
laminating of binder layer which uses synthetic rubber containing tulobuterol of shape of fine crystal 
of 2-20 micrometers of mean diameters as principal component, and base material. 

2. Percutaneous absorption mold tulobuterol pharmaceutical preparation given in the 1st term of 
claim which is what is made to recrystallize and is obtained after tulobuterol of shape of fine crystal 
of 2-20 micrometers of mean diameters dissolving binder which uses tulobuterol and synthetic rubber 
as principal component into good solvent. 

3. Percutaneous absorption mold tulobuterol pharmaceutical preparation given in the 2nd term of 
claim given temperature at the time of making it recrystallize is 10-30 degrees C. 

4. Percutaneous absorption mold tulobuterol pharmaceutical preparation given in either of the 1-3rd 
terms of claim whose mean particle diameter of fine crystal-like tulobuterol is 5-20 micrometers. 

5. Manufacturing method of percutaneous absorption mold tulobuterol pharmaceutical preparation 
which forms binder layer of detachability film in which carry out spreading desiccation on the other 
hand in field, make base material recrystallize binder layer after forming binder layer at lamination and 
10-30 degrees C, and homogeneity comes to distribute tulobuterol fine crystal of range of 2-20 
micrometers of mean diameters for this binder solution after dissolving binder and tulobuterol which 
use synthetic rubber as principal component in homogeneity in good solvent. 

6. Manufacturing method of percutaneous absorption mold tulobuterol pharmaceutical preparation 
given in the 5th term of claim which is range whose mean diameter of tulobuterol fine crystal is 5-20 
micrometers. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

Percutaneous absorption mold tulobuterol pharmaceutical preparation and its manufacturing method 
Technical field When this invention is stuck on a hide skin surface in detail about the percutaneous 
absorption mold tulobuterol pharmaceutical preparation and the manufacturing method for sticking on 
a hide skin surface and prescribing tulobuterol for the patient continuously and continuously from the 
skin to the living body, it relates to the percutaneous absorption mold tulobuterol pharmaceutical 
preparation which the effective blood drug concentration of tulobuterol maintains over long duration,' 
and its efficient manufacturing method. 

Background technique Since tulobuterol acts on beta2 acceptor of the sympathetic nerve 
alternatively and loosens a bronchial tube smooth muscle, it is widely used for the . therapy of the 
chronic bronchitis, bronchial asthma, etc. for the purpose of mitigation of the dyspnea of the patient 
who started a respiratory stenosis. As an approach of prescribing tulobuterol for the patient in the 
living body, although there is, generally inhalation administration of internal use of a tablet, dry syrup, 
etc., aerosol, etc., there are problems, such as a manifestation of side effects, such as trepidatio 
cordis, a tremor, etc. accompanying the difficulty of the administration to a child etc. and the rapid 
rise of the blood drug concentration of a drug, and lack of the durability of drug effect. 
Then, the applicant for this patent has already proposed the patches of tulobuterol, in order to solve 
these problems (reference, such as JP,4-99720,A). In patches, since a drug is endermically prescribed 
for the patient, also to a child etc., administration is easy and is promptly absorbed from the skin. 
Moreover, grant of drug effect durability and mitigation of a side-effect manifestation can be aimed 
at. 

Although the patches of tulobuterol have the above-mentioned advantage, the durability of the 
further drug effect is expected. 

Indication of invention The technical problem of this invention is offering the percutaneous absorption 
mold tulobuterol pharmaceutical preparation which was excellent with the drug effect durability of 
tulobuterol, and its efficient manufacturing method. 

In order to carry out percutaneous absorption of the tulobuterol continuously, it is good to include 
what not all the tulobuterol dissolves completely into a binder, but is contained by the crystallized 
state. However, the actual condition is that the relation between the diameter of crystal grain of 
tulobuterol and drug effect durability is not yet considered fully. 

this invention persons came to complete a header and this invention for the range optimal between 
the particle size of the recrystallization particle of tulobuterol and drug effect durability existing, as a 
result of repeating examination wholeheartedly paying attention to this point. 
That is, this invention is as follows. 

** Percutaneous absorption mold tulobuterol pharmaceutical preparation which comes to carry out 
the laminating of the binder layer which uses the synthetic rubber containing the tulobuterol of the 
shape of a fine crystal of 2-20 micrometers of mean diameters as a principal component, and the 
base material. 

** Percutaneous absorption mold tulobuterol pharmaceutical preparation given [ aforementioned ] in 
** which is what is made to recrystallize and is obtained after the tulobuterol of the shape of a fine 
crystal of 2-20 micrometers of mean diameters dissolving the binder which uses tulobuterol and 



synthetic rubber as a principal component into a good solvent. 
- ** Percutaneous absorption mold tulobuterol pharmaceutical preparation given [ above-mentioned ] 
. in ** the given temperature at the time of making it recrystallize is 10-30 degrees C. 

** Percutaneous absorption mold tulobuterol pharmaceutical preparation given in either the above- 
mentioned ** whose mean diameter of fine crystal-like tulobuterol is 5-20 micrometers - **. 
** The manufacturing method of the percutaneous absorption mold tulobuterol pharmaceutical 
preparation which forms the binder layer of a detachability film in which carry out spreading 
desiccation on the other hand in a field, make a base material recrystallize the binder layer after 
forming a binder layer at lamination and 10-30 degrees C, and homogeneity comes to distribute the 
tulobuterol fine crystal of the range of 2-20 micrometers of mean diameters for this binder solution 
after dissolving the binder and tulobuterol which use synthetic rubber as a principal component in 
homogeneity in a good solvent. 

** The manufacturing method of the percutaneous absorption mold tulobuterol pharmaceutical 
preparation given [ above-mentioned ] in ** which is the range whose mean diameter of a tulobuterol 
fine crystal is 5-20 micrometers. 

Easy explanation of a drawing Drawing 1 is a graph which shows the result of the example 1 of an 
experiment 

Drawing 2 is a graph which shows the result of the example 2 of an experiment. 

Detailed description Although a binder layer is constituted in this invention considering the binder and 
tulobuterol which use synthetic rubber as a principal component as a principal component, a polymer, 
thermoplastics, etc. of low molecular weight may contain for the purpose, such as adjustment of 
adhesion. 

As synthetic rubber used for this invention, a polyisobutylene, polyisoprene, a styrene-butadiene 
block copolymer, a styrene-butadiene-styrene block copolymer (SBS), styrene-isoprene-styrene 
block copolymers (SIS), and such mixture are mentioned. 

As a polymer of the low molecular weight added for the purpose of adhesion adjustment, polybutene, 
an acrylic binder, ethylene / vinyl acetate copolymer (EVA), etc. is mentioned. 
By making thermoplastics contain in a binder with the binder which uses synthetic rubber as a 
principal component, in case tulobuterol carries out spreading diffusion in a binder, it acts as a 
moderate diffusion disturbance, and continuously and efficiently, tulobuterol is emitted to a hide skin 
surface, percutaneous absorption is carried out over long duration to the living body, and 
continuation-ization of drug effect can be attained. Therefore, since it comes to excel by 
maintenance of effective blood drug concentration, i.e., the durability of drug effect, and the count of 
administration (count of pasting per unit time amount) can be decreased, skin irritation is reduced. As 
such thermoplastics, for example in ordinary temperature, it is a crystallized state, and 50-250 
degrees C of 50-150-degree C things are preferably used for softening temperature, and synthetic- 
resin systems, such as natural resin systems, such as rosin or its derivative, terpene resin, and 
terpene phenol resin, petroleum resin, alkyl phenol resin, and xylene resin, are specifically mentioned. 
These resin blends a kind or two sorts or more in 5 - 40% of the weight of the range preferably 50 or 
less % of the weight to a synthetic-rubber component. 

In this invention, it is not desirable like the conventional patches to make a binder layer contain the 
mineral oil as the object for the dissolution of a drug or support for emission (carrier). The reason be 
that it may produce the problem there be a possibility that emission of the drug out of a binder may 
become very quick , and the side effect accompanying the rapid rise of blood drug concentration be 
discovered , or lack the durability of the drug effect which be the advantage of patches when we be 
anxious about the fall of the stability of the drug in pharmaceutical preparation with time with an 
interaction with the impurity component in a drug , mineral oil , or mineral oil and the mineral oil which 
be the liquefied matter be use as support for drugs . 

As for the thickness of a binder layer, it is desirable to be preferably referred to as 20-50 
micrometers 20-100 micrometers so that it can be equal to attachment of the long duration to a hide 
skin surface. 

The tulobuterol contained in the above-mentioned binder layer in this invention is a drug for 
demonstrating the pharmacology effectiveness, and has what was dissolved into the binder layer, and 
the thing which exists as a crystal. The concentration of the tulobuterol which is dissolving into a 



binder layer affects a percutaneous absorption rate directly, and decreases by being absorbed to the 
- skin. Since the superfluous tulobuterol exceeding the saturation solubility to the binder to be used is 
distributedin a binder as a crystal, the amount of the tulobuterol which may be made to contain in a 
binder is suitably determined by the binder to be used. On the other hand, by dissolving during 
pasting, the tulobuterol of a crystallized state supplies into a binder the tulobuterol which was 
absorbed by the skin and decreased and which is dissolving, and has the function to compensate. 
Consequently, the high percutaneous absorption of tulobuterol is held over long duration, and long 
duration maintenance of the effective blood drug concentration is carried out. 
Since a deer is carried out and the tulobuterol of the shape of a fine crystal of a specific mean 
diameter is used in this invention, the durability of the more excellent drug effect is obtained. 
In this invention, the thing of a 5-20-micrometer fine crystal is preferably contained the mean 
particle diameter of 2-20 micrometers as a crystal of tulobuterol. 

Since the total surface area is larger than the thing which has a large particle size and which carried 
out tales-doses content into pharmaceutical preparation, the drug dissolution rate to a binder layer 
increases, a thing with a particle size of less than 2 micrometers has concern of the side effect by an 
initial emission rise and the rapid blood-drug-concentration rise accompanying it, and drug effect 
does not fully maintain it. 

When exceeding the particle size of 20 micrometers, it is thought that it generally becomes less than 
2-micrometer reverse, however , there be concern of the side effect by an initial emission rise and 
the rapid blood drug concentration rise accompanying it , and continuation of sufficient drug effect 
expect by be dissolve in the moisture which exist in a pasting part , without diffuse the inside of a 
binder , and be emit the drug particle which much crystals exposed to the front face of the side 
which touch the skin of a binder layer when particle size become large in this case , and exposed as a 
result to a direct skin front face . 

In this invention, with the class of binder, the loadings of tulobuterol, etc., the configuration of a fine 
crystal is various and exists as the shape of the shape of a grain, a globular shape, and a cube, 
tabular, and a piece, a column, a cylinder, a needle, fibrous, etc. The crystal concerned is not what 
was condensed and it is desirable that it is the crystal distributed to homogeneity. 
In this invention, the diameter of FERE (Feret) according [ particle diameter measurement of a fine 
crystal ] to a microscope is used. The diameter of FERE is known technique, for example, is indicated 
by a fine-particles engineering handbook, the 1-2nd page, the edited by Society of Powder 
Technology, Japan, and the Showa 61 Nikkan Kogyo Shimburr issue. 

In this invention, after dissolving the binder and tulobuterol which use synthetic rubber as a principal 
component into a good solvent, the fine crystal of tulobuterol is made to recrystallize and is prepared. 

It is more specifically as follows. That is, the above-mentioned binder and tulobuterol are dissolved in 
a kind or two sorts or more of liquids which are good solvents at homogeneity, binder liquid is 
obtained, and this is film-productionHzed. Thereby, the content drug more than the saturation 
solubility to the above-mentioned binder deposits as a crystal in the above-mentioned binder. The 
fine crystal by the recrystallization generated in this way is a fine crystal of the almost uniform 
magnitude which can be remelted. 

As a good solvent, nonpolar solvents, such as a hexane, toluene, a cyclohexane, and a heptane, are 
desirable. 

10-30 degrees C of temperature at the time of recrystallization are usually 20-30 degrees C 
preferably. When a crystal grain child is set to less than 2 micrometers when recrystallizing 
temperature is less than 10 degrees C, and exceeding 30 degrees C, a crystal grain child will exceed 
20 micrometers. 

As a base material with which the laminating of the binder layer is carried out in this invention On the 
other hand, although it will not be limited especially if the binder layer which contains tulobuterol in a 
field can be formed and supported and it has flattery nature with a hide Usually, when the thing of 
non-translatability is substantially used to tulobuterol and it sticks especially on a hide skin surface, 
what has the flexibility which can follow a curve and a motion of a hide skin surface in extent which 
does not produce remarkable sense of incongruity is desirable. Specifically, the monolayer films which 
consist of metallic foils, such as plastic film, such as a polyethylene system, a polypropylene system, 



a polyester system, a polyvinyl acetate system, ethylene / vinyl acetate copolymer, a polyvinyl 
chloride system, and a polyurethane system, aluminium foil, and tinfoli, a nonwoven fabric, cloth, 
paper, etc., or these laminated films can be used. The range of 5-500 micrometers of thickness of 
such a base material is usually 5-200 micrometers preferably. Moreover, as for these base materials, 
it is desirable to perform corona discharge treatment, plasma treatment oxidation treatment, etc. to 
the field where the laminating of the binder layer is carried out in order to raise adhesion with a 
binder layer, and anchoring nature. 

The pharmaceutical preparation of this invention is obtained as follows, for example. Namely, after 
dissolving the binder and tulobuterol which use synthetic rubber as a principal component in 
homogeneity in a good solvent, the pharmaceutical preparation of this invention is manufactured in 
this binder solution by forming the binder layer of a detachability film in which make a binder layer and 
a base material recrystallize at lamination and 10-30 degrees C, and homogeneity comes to distribute 
the tulobuterol fine crystal of the range of 2-20 micrometers of mean diameters after forming a 
binder layer by on the other hand carrying out spreading desiccation in a field. 

Paper, plastic film, etc. are mentioned as a detachability film. As for a detachability film, it is desirable 
to perform exfoliation processing by spreading of silicone resin, a fluororesin, etc. 
The percutaneous absorption mold tulobuterol pharmaceutical preparation of this invention is 
prescribed for the patient by sticking on the skin. Administration is performed by usually sticking 0.5- 
2mg [/sheet ] pharmaceutical preparation once per day. 

Example In the following example of an example comparison, the "section", and a certain ** and the 
"weight section" are meant. 

the amount polyisobutylene of example 1 giant molecules (viscosity-average-molecular-weight 
990000 — ) VISTANEX MML-80, the 28.5 by the exon chemistry company section, a low-molecular- 
weight polyisobutylene (viscosity-average-molecular-weight 60000 and HIMOL 6H — ) the 43 by the 
Nippon Oil chemistry company section, and polybutene (viscosity-average-molecular-weight 1260 — ) 
HV-300, the 8.5 by the Nippon Oil chemistry company section, and the alicycle group system 
petroleum resin (made in [ Arakawa chemistry company ] 100 degrees-C [ of softening 
temperatures ] and Al Cong P-100) 20 section were dissolved in the hexane, and the polyisobutylene 
system binder solution (25% of solid content concentration) was prepared. After adding and mixing 
and fully stirring tulobuterol so that the tulobuterol content in a binder layer (inside of a plaster body 
layer) may become 10% in this solution, spreading desiccation was carried out so that the thickness 
after drying on a detachability film (namely, mold release liner) might be set to 20 micrometers, and 
the binder layer was formed. Next, after sticking a binder layer on the polyester film side of the 
polyester film (6 micrometers in thickness) as a base material, and the laminated film of a polyester 
nonwoven fabric (20g, m-2), the percutaneous absorption mold pharmaceutical preparation of this 
invention was obtained by carrying out aging (aging) for seven days at 25 degrees C. In the obtained 
percutaneous absorption mold pharmaceutical preparation, the tulobuterol crystal of about 10 
micrometers of mean diameters distributed and existed in homogeneity in the binder layer. 
Example 1 of a comparison In the example 1, except making aging into seven days at 5 degrees C, it 
processed like the example 1 and percutaneous absorption mold pharmaceutical preparation was 
obtained. In the obtained percutaneous absorption mold pharmaceutical preparation, the tulobuterol 
crystal of about 1 micrometer of mean diameters distributed and existed in homogeneity in the binder 
layer. 

Example 2 of a comparison In the example 1, except making aging into seven days at 40 degrees C, it 
processed like the example 1 and percutaneous absorption mold pharmaceutical preparation was 
obtained. In the obtained percutaneous absorption mold pharmaceutical preparation, the tulobuterol 
crystal of about 30 micrometers of mean diameters distributed and existed in homogeneity in the 
binder layer. 

Example 2 The styrene-isoprene-styrene block-copolymer (caliph REXX TR1107, shell chemistry 
company make) 33.3 section, polybutene (HV-300) The 25 sections and the alicycle group system 
petroleum resin (100 degrees-C [ of softening temperatures ], Al Cong P-100) 41.7 section were 
dissolved in toluene, and the solution of 25% of solid content concentration was prepared. After 
adding and mixing and fully stirring tulobuterol so that the tulobuterol content in a binder layer (inside 
of a plaster body layer) may become 10% in this solution, spreading desiccation was carried out so 



that the thickness after drying on a detachability film (namely, mold release liner) might be set to 20 
micrometers, and the binder layer was formed. Next, the polyester film (6 micrometers in thickness) 
and the polyester nonwoven fabric (20g, m-2) as a base material 

After sticking a binder layer on the polyester film side of **************, the percutaneous 
absorption mold pharmaceutical preparation of this invention was obtained by riping for seven days at 
10 degrees C. In the obtained percutaneous absorption mold pharmaceutical preparation, the 
tulobuterol crystal of about 5 micrometers of mean diameters distributed and existed in homogeneity 
in the binder layer. 

Example 3 Styrene-butadiene block copolymer (Solpren 411, Asahi Chemical Co., Ltd. make) 
The 50 sections and the alicycle group system petroleum resin (105 degrees-C [ of softening 
temperatures ], S KORETTSU 5300, exon chemistry company make) 50 section were dissolved in 
toluene, and the solution of 25% of solid content concentration was prepared. After adding and mixing 
and fully stirring tulobuterol so that the tulobuterol content in a binder layer (inside of a plaster body 
layer) may become 20% in this solution, spreading desiccation was carried out so that the thickness 
after drying on a detachability film (namely, mold release liner) might be set to 40 micrometers, and 
the binder layer was formed. Next, polyester film as a base material (12 micrometers in thickness) 
After are alike and sticking a binder layer, the percutaneous absorption mold pharmaceutical 
preparation of this invention was obtained by riping for seven days at 30 degrees C. In the obtained 
percutaneous absorption mold pharmaceutical preparation, the tulobuterol crystal of about 15 
micrometers of mean diameters distributed and existed in homogeneity in the binder layer. 
Example 4 The polyisoprene-rubber (KURAPUREN IR-10, Kuraray Co., Ltd. make) 60 section and the 
hydrogenation rosin derivative resin (97 degrees-C [ of softening temperatures ], Pentalin H, **-ized 
Hercules make) 40 section were dissolved in toluene, and the solution of 25% of solid content 
concentration was prepared. After adding and mixing and fully stirring tulobuterol so that the 
tulobuterol content in a binder layer (inside of a plaster body layer) may become 10% in this solution, 
spreading desiccation was carried out so that the thickness after drying on a detachability film 
(namely, mold release liner) might be set to 20 micrometers, and the binder layer was formed. Next, 
after sticking a binder layer on the polyester film (12 micrometers in thickness) as a base material, 
the percutaneous absorption mold pharmaceutical preparation of this invention was obtained by riping 
for seven days at 25 degrees C. In the obtained percutaneous absorption mold pharmaceutical 
preparation, the tulobuterol crystal of about 10 micrometers of mean diameters distributed and 
existed in homogeneity in the binder layer. In addition, the amount of deposits of a tulobuterol crystal 
fixed-izes, and the tulobuterol emission nature from this pharmaceutical preparation is mostly stable 
with aging for seven days. 

Example 5 In the example 1, except making aging into seven days at 30 degrees C, it processed like 
the example 1 and percutaneous absorption mold pharmaceutical preparation was obtained. In the 
obtained percutaneous absorption mold pharmaceutical preparation, the tulobuterol crystal of about 
20 micrometers of mean diameters distributed and existed in homogeneity in the binder layer. 
The example 1 (test method) of an experiment 

The 2nd law of a dissolution test in General Test Procedures of a Japanese pharmacopoeia examined 
drugs emission nature out of pharmaceutical preparation using the percutaneous absorption mold 
pharmaceutical preparation obtained in the example and the example of a comparison. The operating 
condition is as follows. 

Elution test machine : (Toyama industrial , Inc. NTR-VS6) 

Sample size: 10cm2 Distilled water : 32 degrees C, 500ml Paddle rotational frequency : 50r.p.m. 
Spectrometry : 211nm (Shimadzu UV-160A) 
(Test result) 

A test result is shown in dra win g 1 . When the pharmaceutical preparation (example 2 of a 
comparison) whose particle size of tulobuterol exceeds less than 2-micrometer pharmaceutical 
preparation (example 1 of a comparison) and 20 micrometers was shown and actually stuck emission 
nature high from the first stage, we were anxious about the side-effect manifestation by rapid blood- 
drug-concentration rise. 

The example 2 (test method) of an experiment 

It applied back [ rabbit ] which carried out depilating of the percutaneous absorption mold 



pharmaceutical preparation obtained in the example 1 and the example 1 of a comparison, and change 
of the blood drug concentration of the tulobuterol after application with time was considered. The 
detail of a test method is as follows. 

Sample size: 50cm2 Pasting part : Rabbit regions of back which carried out depilating Pasting time 
amount : 24 hours Blood-drug-concentration measuring method: Gas chromatography (a model name, . 
HP-5890) 
(Test result) 

A test result is shown in drawing 2 . 

As for the pharmaceutical preparation (example 1 of a comparison) in which high emission nature was 
shown from the first stage in the example 1 of an experiment, good blood-drug-concentration 
transition in which the pharmaceutical preparation (example 1) of this invention has durability was 
shown to the rapid rise of blood drug concentration having been seen in early stages also in rabbit 
blood drug concentration. 

Effect of the invention In the pharmaceutical preparation of this invention, since percutaneous 
absorption of the tulobuterol of the shape of a fine crystal by recrystallization is remelted and carried 
out to a sequential attachment agent layer and it goes as percutaneous absorption of the dissolution 
tulobuterol in an attachment agent layer is carried out, it decreases and goes, it excels in the 
durability of the drug effect of tulobuterol. Therefore, the count of pasting of pharmaceutical 
preparation decreases, and a skin stimulus decreases. 

In the manufacturing method of this invention, the above-mentioned pharmaceutical preparation is 
manufactured efficiently. 



[Translation done.] 



* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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[ Drawin g 2] 
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